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Development of 
Protocols



• NFPA, National Fire Protection Association.

• Working through comities. Development of 
standards for installation and maintenance of fixed 
fire firefighting equipment.

• One can apply or being asked to participate in this 
work.

• NFPA 750 og 25 are guidelines for installation and 
maintenance of WM. NFPA 25 covers also 
sprinklers.

Organizations

• CEN, European Committee for Standardization

• Development of European standards and work for 
voluntarily technical harmonization in Europe.



They all have their own fire test protocols, aiming for 
specific applications.

• VdS have the 3883 part 1-8.

• FM have probably the most comprehensive 
standard in the  WM world, FM 5560.

• IBS is well known in the German speaking countries 
and Middle East/UEA.

Organizations

• Insurance parties approves systems which are 
tested accordingly the above-mentioned protocols.



Organizations

• These test facilities also have a great interest in this 
development work. 

• All WM approvals are based on full scale application 
tests in regards of fire and components.

• FM accepts a few European laboratories.

• VdS accepts all ISO 17025 accredited laboratories.



Manufacturers

• Manufacturers have a natural interest in 
participating in standard development. 

• We know the industry, problems associated with the 
industry and lack of knowledge regarding WM in the 
standardization development.

• The benefit of having a mix of the participants in the 
industry is they can prevent favorization of one part 
of the industry i.e., HP versus LP.

• So therefore, Manufacturers can be considered as 
the experts adding valuable knowledge to the 
protocols.



EN14972-1:2020
The European water mist standard
Implementation date
30th June 2021
and prEN 14972-1/A1:2024 explanation



9

Current state of the
EN 1972-1: 2020

• Scope: Document explains how to install WM 
systems and more, introducing the DIOM concept.

• Also emphasizes the connection between the 
EN14972-1 and the accepted fire test protocols, part 
2-17, mentioned in this document. 

• It also mention that certain specific national 
regulations apply and can take precedence over the 
document
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Important Documents

TECHNOLOGY

MAIN 
STANDARD 
(THE GENERAL 
INFORMATION)

FIRE TEST 
PROTOCOLS

MANUFACTURE
SUNIQUE 
INFORMATION 

SYSTEM 
COMPONENT 
TEST 
PROTOCOLS 

Watermist EN14972 part 1 EN14972 
part 2-17 
(more parts
will come in 
the future)

DIOM manual 
(design, 
installation, 
operation and 
maintenance
manual) 

EN17450 series

Sprinkler EN12845 Datasheet
or/and manual

EN12259 series

Sprinkler parameters and construction is fixed. With 
standard you can design a system without knowledge 
who will produce nozzles

Unique DNA of each 
WM system. Scenario 
confirmed in test is 
described here.  

The biggest difference in designing proces of the two 
technologies is the DIOM
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Understanding EN 14972 part 1 

EN 14972:2020 part 1

1. Scope(1)
2. Normative reference(2)
3. Terms, definitions and abbreviations(3)
4. Design(5,6,7,8,9)
5. Installation(11)
6. Water mist system components(15,16,17,18)
7. Main pumps for water mist systems(10)
8. Testing, acceptance and commissioning(19,20,21)
9. Inspection and maintenance(19,20,21)
10. Documents(4)

DIOM (Design, Installation, Operation 
and Maintenance) manual based on 
data from fire tests to EN14972 part 2-17.

EN 12845:2015+A1:2019 

1.  Scope
2. Normative reference
3. Terms, definitions <<<<<<<and abbreviations
4. Contract planning and documentation
5.            Extend of sprinkler protection
6.            Classification of occupancies and fire hazards
7.            Hydraulic design criteria
8.            Water supplies
9.            Type of water supply
10.            Pumps
11.                Installation type and size
12.                Spacing and location of sprinklers
13.                Pipe sizing and layout
14.                Sprinkler design characteristics and uses
15.                    Valves
16.                    Alarm and alarm devices
17.                    Pipework
18.                    Signs, notices, and information
19.                         Commissioning
20.                         Maintenance
21.                         Periodic system inspection

(D)

(I)
  

(O)

(M)

N u m b e r s  i n  b r a c k e t s ,  n u m b e r  1 - 1 0  
i n  E N  1 4 9 7 2 : 2 0 2 0  p a r t  1 ,  r e f e r s  t o  
t h e  s t a t e d   n u m b e r s  i n  E N  
1 2 8 4 5 : 2 0 1 5 + A 1 : 2 0 1 9
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prEN 14972-1/A1: 2024 or 
amendment 1

• Scope: As focus in the fire test parts 2-17 is the test 
procedures and main application, its needed to 
clarify general boundaries and limitations. 

• The aim is that prEN 14972-1/A1:2024 will fill the 
missing link.

• Also discussed in this amendment is 
modifications/clarifications for the EN 14972 -1.
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Old                                                        New
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prEN 14972-1/A1:2024 (amendment 1) examples​
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prEN 14972-1/A1:2024 (amendment 1) examples​   FM
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prEN 14972-1/A1:2024 
(amendment 1) examples​

N e w



The 2021 Update on EN 14972-1:2020​
Part 2-17.​
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The format of EN 14972-1:2020​
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The status of EN 14972-1:2020​
Part Number Document type Scope Status July 2025

EN 14972 part 1 Design, installation, inspection and maintenance Buildings Finished and implemented June. 2021

EN 14972 part 2 Fire test protocol Shopping and sales areas Formal vote soon

EN 14972 part 3 Fire test protocol Office, school and hotel Finished and implemented Aug. 2021

EN 14972 part 4 Fire test protocol Non storage occupancies Finished and implemented April 2024

EN 14972 part 5 Fire test protocol Car garage Finished and implemented October 2024

EN 14972 part 6 Fire test protocol False floor and ceiling Finished and implemented May. 2023

EN 14972 part 7 Fire test protocol Commercial low hazard occupancies Finished and implemented August. 2023

EN 14972 part 8 Fire test protocol Machinery enclosures >260m³ Finished and implemented Jan. 2020

EN 14972 part 9 Fire test protocol Machinery enclosures <260m³ Finished and implemented Jan. 2020

EN 14972 part 10 Fire test protocol Atrium Finished and implemented April. 2022

EN 14972 part 11 Fire test protocol Cable tunnels Finished and implemented May. 2023

EN 14972 part 12 Fire test protocol Commercial deep fat fryers Finished and implemented July. 2024

EN 14972 part 13 Fire test protocoL Wet benches and similar processing equipment Formal vote soon

EN 14972 part 14 Fire test protocol Combustion turbine enclosures >260m³ Finished and implemented Sep. 2021

EN 14972 part 15 Fire test protocol Combustion turbine enclosures <260m³ Finished and implemented Sep. 2021

EN 14972 part 16 Fire test protocol Industrial Oil cookers Finished and implemented Aug. 2019

EN 14972 part 17 Fire test protocol Residential and domestic occupancies Finished and implemented July. 2025

EN 14972 part 18 Fire test protocol Local application, flammable liquids Work group created

EN 14972 part 19 Fire test protocol Areas with combustible flammable liquids Work group created

EN 14972 part 20 Fire test protocol HC2 and HC3 Work group created, on hold

EN 14972 part 21 Fire test protocol Data processing areas Work group created

EN 14972 part 22 Fire test protocol Electronically activated nozzles, Domestic use Work group created

Note: the list of ”parts” has been evolveing with new protocols and in case of a missing part, the risk can be covered by EN14972-1:2020 Annex A



21

The status of EN 14972-1:2020​

EN 17450 SERIES Document type Scope Status July 2025

EN 17450 part 1 Component test protocol Strainer and wire mesh Finished and implemented Feb. 2021

EN 17450 part 2 Component test protocol Nozzles Finished and implemented Oct. 2024

EN 17450  part 3 Component test protocol Check valves Finished and implemented April. 2025

EN 17450  series Component test protocol Control deluge valves and actuator Work group created

EN 17450  series Component test protocol Pressure switches Work group created

Note: the list of ”parts” has been evolveing with new protocols and in case of a missing part, the risk can be covered by EN14972-1:2020 Annex A
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Part 2​
Test protocol for Protection of Shopping and 
Storage spaces. This part will be based on a 
VdS protocol.

• Scope: Shopping and Storage. ​

• Storage types like what one know from sprinklers. ​

• Approval based on performance of sprinkler versus WM. Meaning 
sprinkler tests are always mandatory. ​

• OH-3 sales, storage and technology areas enclosed by OH-1 areas. 
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Part 3​
Test protocol for Protection of office and 
accommodation spaces. This will be based on 
a VdS protocol. 

• Scope: Office and accommodation areas.​

• Requires two different test set- ups. ​

• Approval based on performance of sprinkler versus WM. ​

• Covers a wide range of applications. ​​

PUBLISHED!​
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Part 4
Test protocol for Protection of HC1 areas. This 
will be based on the FM protocol 5560, 
Appendix G, Non-Storage Occupancies for 
Automatic Nozzle Systems

• Scope: Office and accommodation areas.​

• Requires 3 different test set-ups. ​

• Approval based on predefined requirements such as 
temperature and damage control. ​

• Covers a wide range of applications. ​

• Testing according part 4 and part 7 are very similar

PUBLISHED!​
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Part 5
Test protocol for Car garages. This will be 
based on a VdS protocol. 

• Scope: Car garages.​

• Requires use of real cars.​

• Approval based on performance of sprinkler versus WM. 
Meaning sprinkler tests are always mandatory. ​

• Automatic car stackers etc. is not covered. ​

PUBLISHED!​
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• Scope: False ceilings and floors.​

• Requires Only one test set-up.​

• Approval based on performance of sprinkler versus WM. 
Meaning sprinkler tests are always mandatory. ​

• Covers false ceilings between 300 and 800mmin OH-1. 

Part 6
Test protocol for Car garages. This will be 
based on a VdS protocol. 

PUBLISHED!​
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Part 7
Protection of low hazard occupancies. This will 
be based on a BS standard. ​

• Scope: Low hazard occupancies.​

• Requires 3 different test set-up.​

• Approval based on predefined requirements such as 
temperature and damage control. ​

• Covers a wide range of applications.​

• Testing according part 4 and part 7 are very similar. ​

PUBLISHED!​
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Part 8
Protection of Machinery space. This protocol is 
based on the FM Test Protocol, Appendix E, 
volumes exceeding 260 m³.

• Scope: Machinery spaces exceeding 260m³.​

• Requires 1 test set-up, different fires.​

• Approval based on predefined requirements such as 
temperature and extinguishment. ​

• Covers Machinery spaces within the tested volume and 
limited ventilation.​

Internal Combustion Engines​
Oil pumps​
Fuel filters​
Generators​
Transformer vaults​
Gear boxes​
Drive shafts​
Lubricated skids​
Diesel engine driven generators​
Combustion turbines 

PUBLISHED!​
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Part 9
Protection of Machinery space. This protocol is 
based on the FM Test Protocol 5560, Appendix 
C. Fire tests for water mist systems for the 
protection of machinery in enclosures with 
volumes not exceeding 260 m³.

• Scope: Machinery spaces not exceeding 260m³.​
• Requires 1 test set-up, different fires.​
• Approval based on predefined requirements such as 

temperature and extinguishment. ​
• Covers Machinery spaces within the tested volume and 

limited ventilation.​
• Is a good basis for Stand alone systems.​​

PUBLISHED!​
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Part 10
Protection of Atriums. This will be based on 
the Danish Fire Laboratories Fire Test Method: 
DFL TM 70111-04.​

• Scope: Atriums, areas with high ceiling heights, horizontal 
protection.​

• Requires 1 test set-up.​

• Approval based on predefined requirements such as 
damage. ​

• Covers atriums of unlimited height and areas as tested in 
regards of max. coverage from walls.​

PUBLISHED!​
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Part 11
Test protocol for Cable tunnels. This will be 
based on a VdS protocol. Protection of Cable 
ducts. ​

• Scope: Cable tunnels/ducts.​

• Requires 1 test set-up.​

• Approval based on predefined requirements such as damage 
to cables and temperatures measurements. ​

• Covers cable tunnels/ducts with dimensions and wind 
velocities as tested.​

PUBLISHED!​
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Part 12
Test protocol for Commercial deep fat cooking 
fryers. This will be based on the ISO 15371 Ships 
and marine technology-Fire extinguishing 
systems for protection of galley deep-fat 
cooking equipment. ​

• Scope: commercial deep fat cooking fryers.​

• Requires 1 test set-up with several different tests.​

• Approval based on predefined requirements such as 
duration of the fire ball, extinguishment and cooling of 
the fat. ​

• Covers commercial deep fat fryers with the same 
amount of fat as tested.​

PUBLISHED!​
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Part 13
Test protocol for Wet Benches and Similar. 
This will be based on the FM 5560, Appendix 
H. Fire test for Wet benches and other similar 
processing equipment for open nozzle 
systems. 

• Scope: Wet benches and similar.​

• Requires 1 test set-up with several different tests like 
ventilated/unventilated, different pool and splash tests.​

• Approval based on extinguishment within 60 sec from 
release of WM system ​

• Covers Wet benches and similar equipment.

PUBLISHED!​
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Part 14
Protection of gas turbines. This will be based 
on the FM Test Protocol 5560, Appendix F. Fire 
tests for water mist systems for the protection 
of gas turbines in enclosures with volumes 
exceeding 260 m³.

• Scope: Gas turbines in enclosures exceeding 260m³.​
• Requires 2 test set-up with insulation material involved 

+ a cooling test.​
• Approval based on extinguishment and suppression of 

the fires. Standoff distance found through the cooling 
test. ​

• Covers insulated and uninsulated gas turbines.

PUBLISHED!​



35

Part 15
Protection of gas turbines. This will be based 
on the FM Test Protocol 5560, Appendix D. Fire 
tests for water mist systems for the protection 
of machinery in enclosures with volumes not 
exceeding 260 m³.​

• Scope: Gas turbines in enclosures not exceeding 
260m³.​

• Requires 2 test set-up with insulation material involved 
+ a cooling test.​

• Approval based on extinguishment and suppression of 
the fires. Standoff distance found through the cooling 
test. ​

• Covers insulated and uninsulated gas turbines.

PUBLISHED!​
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Part 16
Protection of Industrial oil cookers. This is 
based on the FM Test Protocol 5560, Appendix 
J. Fire tests for water mist systems for the 
protection of Industrial Oil Cookers for Open 
Systems.

• Scope: Industrial oil cookers.​

• Requires 3 different size test set-ups,1/3, 2/3 and 1/1.​

• Approval based on extinguishment within 60 sec and 
cooling of the oil beneath its flashpoint. Also splash of 
oil due to the release of the system is assessed​

• Covers Industrial oil cookers up to the tested 
dimensions.

PUBLISHED!​
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Part 17
Protection of residential occupancies. This will 
be based on the BS 8458-1:2015.Fixed fire 
protection systems-Residential and Domestic 
water mist systems. 

• Scope: Residential occupancies.​

• Requires 1 test set-up with some different located fires.​

• Approval based on predefined requirements such as 
temperature control and target nozzles. ​

• Covers domestic and domestic applications.
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Future 
CEN work

1
VdS V3883-2 OH1 

sidewall nozzle 
test method.​

Work on implementing more well-proven test methods that creates value in the market. 
Examples of such could be:

2
FM5560 HC2 and 

HC3

3
FM5560 Local 

application

4
Etc.

Note: Anyone is able to suggest new test methods to CEN.
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Challenges:​

• Fire protection required due to risk of fuel spills and 
more.​

• Hangars with high ceiling heights and large volumes.​

• Obstructed fires due to the plane itself will be hard to 
reach from the ceiling.​

• People is present, so concerns about evacuating 
people before the system can be released in case 
systems can be harmful to people. ​

• High value equipment so restricted damage is 
desirable - zoned protection ​

https://vidfirekill.dk/solutions/aircraft-hangars/

Annex A
in use
Hangar protection

https://vidfirekill.dk/solutions/aircraft-hangars/
https://vidfirekill.dk/solutions/aircraft-hangars/
https://vidfirekill.dk/solutions/aircraft-hangars/


Annex A
in use

Evaluation of
the fire hazard

List of fire scenarios

Fuel spills - large pool fires or 
small leaks of fuel directly 
running from an eventual leak in 
the wing to the floor.​

This also require consideration in 
regards of what fuels to be used 
conducting the tests. ​

Expensive planes, so fast 
activation of system in case of 
fire is required.​

Also, considerations regarding 
protection of adjacent planes is 
part of the above-mentioned 
concern .​



Annex A
in use

Evaluation of the
Compartment conditions

Ambient conditions
Ventilation conditions
Structure conditions
Protected volume /area

Large areas with very high 
ceilings, large volumes - difficult 
to protect with a ceiling-based 
system.​

Hard to achieve oxygen 
depletion. ​

Can be both hot and cold 
environment depending on 
location of hangar.​

Maybe ventilation issues due to 
open hangar doors and more. ​
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Annex A
in use

Setting up the
Fire test procedure

Choice of tests fire
Quantitative pass/fail criteria
Instrumentation

Discussion on how specific a set-up you need!

Pool and spray fires are well known from other test standards. So is a 
flowing fires resembling fuel in a steady flow leaking from the wing.​

Obvious parameters could be damages to materials and 
temperatures. ​

Tests could be conducted with either Heptane or Jet fuel.



Annex A
in use

Carring out
the test

Verification of compliance 
or non compliance with 
pass/fail criteria



45

Component tests
EN 17450 series
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EN 17450​

Component test series, EN 17450-1.
First component test, Published Feb. 2021. 

PUBLISHED!​
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EN 17450​

Component test series, EN 17450-2.
Second component test, discussions going on.

PUBLISHED!​

Test name prEN 17450-2:2022 Test name FM 5560 Test name IMO/A 800

4.3 Thermal response of automatic nozzles (RTI), 5.3 4.2.26.1 Conductivity (C-Factor) 4.14 Dynamic heating (RTI), 5.6.2

4.4 K-factor, 5.4 4.2.14 Discharge Coefficient 4.4.1 Flow and Constant, 5.10

4.6 Function of nozzles, 4.6.1/4.6.2 4.2.9 Hang-up of Operating Parts (Closed Nozzles only) 4.5.1 Function, 5.5

4.7 Strength of nozzle body and deflector, 4.7.1/4.7.2 4.2.1 Assembly load/Frame Strength (Closed Nozzles only) 4.6 Strength of body, 5.3

4.8 Strength of release element of automatic nozzles, 4.8.1/4.8.2 4.2.2 Strength of Heat Responsive Element (Closed Nozzles only) 4.7 Strength of release element, 5.9.1/5.9.2

4.9 Leak resistance, 5.9/5.6.3 4.2.3 Leakage (Closed Nozzles only) 4.8 Leak resistance and hydrostatic strength, 5.4

4.10 Resistance against aging for automatic nozzles, 
5.10.1/5.6.3/5.9/5.2.2 4.2.12 High ambient Temperature Exposure (Closed Nozzles only) 4.9.2/4.9.3 Coated-uncoated nozzles, 5.7.2/5.7.3

4.11 Resistance against thermal shock for automatic nozzles, 5.11 4.2.13 Thermal Shock (glass bulb nozzles only) 4.10 Thermal shock, 5.8

4.12 Stress corrosion (brass), 5.12.1 4.2.17 Corrosion-Stress Cracking (Brass), 4.2.17.2 A / 4.2.17.2 B (B=parts SS) 4.11.1 Stress corrosion (Brass), 5.12.1/5.12.2 (SS parts)

4.12 Stress corrosion (stainless), 5.12.2 4.2.18 Corrosion - Carbon Dioxide - Sulfur Dioxide 4.11.2 Sulphur dioxide corrosion, 5.12.3

4.12.3 Salt mist corrosion, 5.12.3/5.6.3 4.2.16 Corrosion - Salt Spray 4.11.3 Salt spray corrosion, 5.12.3

4.12.4 Moist air exposure, 5.12.4/5.6.3/5.4 4.2.15 Moist Air (Any Nozzle with Moving Parts) 4.11.4 Moist air exposure, 5.12.5

4.13 Resistance against water hammer for automatic nozzles, 5.13 4.2.6 Water Hammer (Closed Nozzles) 4.13 Water Hammer, 5.15

4.14 Resistance to heat, 4.14 4.2.22 High Temperature Exposure 4.15 Resistance to heat, 5.14

4.16 Resistance to vibration, 5.16 4.2.20 Vibration 4.16 Resistance to vibration, 5.16

4.17 Resistance to impact, 5.18 4.2.21 Rough use and abuse 4.17 Impact test, 5.17

Just to add further work, UK has BS 8663-1, so the work basically is to try and get all these standards to meet. 
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How to work with EN 14972-1:2020?​

NO
GO

GO
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Required documentation accordingly 
to EN14972​

• Fire test report(s) showing that 
the water mist nozzle(s) have 
successfully passed all the 
required tests described in a 
EN14972 part 2-X fire test 
protocol.​

• Component test report(s) 
showing that the water mist 
system components have 
successfully passed all the 
required tests described in 
EN17450 part 1-X component 
test protocol (were applicable).​

• Manufacturers DIOM manual 
made accordingly to EN14972 
and including all system specific 
details found from the fire and 
comment tests as well as 
including other manufacturer- 
required information.​

Sufficient system documentation​

GO

Successful component testing conducted 
to a component test method found in 
EN17450 part 1-X Product + datasheet sent 

to fire and component 
test lab.

Successful fire testing 
conducted to a fire test method 
found in EN 14972 part 2-17
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EN14972-1 in a project​

Installer/Consultant 
define the application 
and applications 
specific details such 
as ceiling heights, 
room sizes, etc.​

The Installer/Consultant looks into EN 14972 part 1 and 
verifies if there is a test method scope that match the 
application and the application specific details. ​

If yes, then the installer can find suppliers that offer the 
required documentation to the specific test method (EN 
14972 part 2-17) and chose the one that suits them best. ​

All information to work with an 
appropriate watermist solution 
can be found in manufacturers 
DIOM manual + EN 14972 part-1

NO 
GO

GO

Local AHJ checks manufacturers 
documentation (the documents from 
previous slide)​
+ that general requirements from EN 
14972 part 1 is fulfilled​
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Summary

• EN 14972-1:2020 is valid, work on new annex’s is progressing rapidly

• Work on 17450 Part 2 for component test of nozzles is almost finished.​

• New work on Amendment 1.​

• Remember the 3 important parts for products being approved
according

EN 14972-1:2020…..Fire test report, component test report and DIOM.​

• Everyone can suggest a new fire test protocol to be considered getting

• into the scope of EN 14972-1:2020………​

and very important, have a nice VID FIREKILL Seminar



Thank you
www.vidfirekill.com

Henrik Abrahamsen​
R & D Manager​
nh@vidfirekill.dk
+45 60388356​



Thanks for the attention 

Coffee break

15 min
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